The aim of this paper is to verify the economic-financial and macroeocnomic determinants of profitability in the Brazilian banking sector. The analysis period covers the first semester of 1995 until the second semester of 2009. This period was stratified in moments (between 1995 and 2002 and between 2003 and 2009) to check for possible differences in profitability determinants during the years under analysis. The sample comprised 252 financial institutions. For data analysis, correspondence analysis (ANACOR) and panel data analysis techniques were used. Based on the perceptual maps produced through ANACOR, the association between the banking profitability categories and economic-financial indicators can be verified exploratorily. The Hausman test showed that the fixed effects model adjusts best to the analyzed data. In general, the results evidence that the economic-financial variables related to liquidity, credit risk, operating expense, operational efficiency and leverage, and the macroeconomic conditions with regard to the economic activity, inflation and the basic interest rate are statistically significant to explain Brazilian banking profitability. A amostra utilizada foi composta por 252 instituições financeiras. Para análise dos dados, foram utilizadas as técnicas de análise de correspondência (ANACOR) e de análise de dados em painel. A partir dos mapas perceptuais gerados pela ANACOR pode-se verificar, de maneira exploratória, a associação entre as categorias da rentabilidade bancária e os indicadores econômico-financeiros. Da aplicação das técnicas de dados em painel, verificou-se que, segundo o teste de Hausman, o modelo de efeitos fixos é o que melhor se ajusta aos dados analisados. No geral, os resultados evidenciam que as variáveis econômico-financeiras referentes à liquidez, risco de crédito, despesa operacional, eficiência operacional e alavancagem, e as condições macroeconômicas concernentes à atividade econômica, inflação e taxa de juros SELIC, são estatisticamente significativas para explicar a rentabilidade bancária brasileira.
INTRODUCTION
In the last two decades, the global banking sector has experienced significant transformations in its operating environment. External and internal factors have affected the banking sector and banks' performance. Banks' role is still central for economic activity funding in general, and also in different market segments. Besides, the solid profitability of the banking sector contributes to the stability of the financial market. Therefore, the study of banking performance determinants has aroused academic research, as well as bank administration, financial market and regulatory interests (Athanasoglou, Brissimis and Delis, 2008) . Maffili and Souza (2007) argue that understanding the dynamics and functioning of financial instituitons is of extreme social importance, as financial institutions permit a credit flow in the economy through depositors' resources, play a crucial role in resource allocation, transmit the effects of monetary policy and grant stability to the economy as a whole.
In that sense, in the attempt to contribute to discussions on banking This research is structured in five sections, including this introduction. The second section presents the theoretical framework. In the third section, the method is discussed, including the description of variables, presentation of the econometric model and data analysis techniques. Section four describes and analyzes the study results and the final section presents the conclusions and recommendations for future research.
THEORETICAL FRAMEWORK
Various Brazilian academic studies have looked at bank profitability, including Oliveira (2008) , Maffili, Bressan and Souza (2007) , Gregório (2005) , Schlottfeldt (2004) , Ceretta and Niederauer (2001) , as illustrated in Chart 1.
Chart 1 -Brazilian research on bank profitability Author/Year Research synthesis Technique Sample Period Oliveira (2008) Assessed whether the profitability of the banking sector is uniform in terms of size, capital origins, and credit operations level. Found that the profitability of the banking sector showed non-uniform behavior in the analyzed interval and that only the size variables displayed uniformity for profitability. 
ANACOR and HOMALS

METHODOLOGY
The study is characterized as explanatory, as its goal is to clarify what factors contribute to the occurrence of a given phenomenon, that is, bank profitability. Thus, with a view to obtaining the research goal, a quantitative approach was used.
Data Collection
The data are divided in two groups: economic-financial indicators and macroeconomic variables. 
The Sample
The number of banks acrossthe period is 252 and the sample constitutes a Section 4 analyzes the within and between variations of each of the regressors that will be taken into account in this study. According to Cameron & Trivedi (2009) , the panel data models may permit endogenous regressors, due to the correlation with an error component that is invariable over time (fixed effects), or assume that the regressors are completely exogenous (random effects). Both estimators will be evaluated in this study.
Description of Variables
Dependent Variable
Return on Assets (ROA): indicates the profit obtained for each R$1 in assets, reflecting the bank's management capacity to use its financial and permanent resources to create profits. The formula used to calculate the return on assets considers the relation between the Profit Before Taxes (PBT) and the mean total assets. Rivard and Thomas (1997) suggest that ROA represents a better measure of the company's ability to generature returns based on its asset portfolio.
Explanatory Variables
The independent variables used to explain Brazilian banks' profitability were and extracting its logarithm. The hypothesis is that a positive relation exists between size -market power and scale economies -and bank profitability (Bourke, 1989; Molyneux andThornton, 1992) .
Credit Risk (RISK): the relation between Allowance for Doubtful Debtors (ADD) and total credit operations is incorporated as an explanatory variable in the panel data regression analysis as a proxy of credit risk. A negative coefficient is expected, as bad credits bring down profitability. Miller and Noulas (1997) suggest that, the greater the banks' exposure to high-risk loans, the greater the number of unpaid loans and the higher profitability would be. Besides, the authors add that, in many cases, decreasing these allowances represents the main catalyst to increase profit margins.
Operating Expense Rate (EXP):
the ratio between operating expenses on total assets. The operating expense rate is used to provide information on the variations in the bank's operating costs. In most literature, it is argued that expense reduction improves efficiency and, consequently, increases financial institutions' profitability, which implies a negative relation between the operating expense and profitability rates (Bourke, 1989) .
Operating Efficiency Ratio (EFFIC): the operating efficiency ratio relates the institution's operating expenses with their financial intermediation revenues.
Revenues from credit operations, leasing, exchange, interfinancial liquidity applications, bonds and securities and derivate financial instruments are considered revenues from financial intermediation. The lower the ratio, the higher the productivity, that is, the bank demonstrates the need for a smaller operating structure to keep up its activities.
Leverage (LEV)
: was used as a proxy for levering net equity divided by total assets.
According to Pasiouras and Kosmidou (2007) , low leverage (high level of the indicator) is relatd with low risk and, consequently, with low return on equity rates. In this sense, a lower level of capital entails a relatively risky position, and a negative relation with ROE is to be expected. In case of higher capital level, hower, the cost of capital would be reduced, causing a positive impact on bank profitability (Molyneux, 1993 apud Sufian and Habibullan, 2009 ). (1) Minsky (1986) argues that the banks, moved by the search for higher return rates, attempt to increase their scale of operations and raise the bank spread.
Individual Bank Spread (SPREAD)
:
BankSpread it = CreditOperationsIncome it -CaptationExpenses it CreditOperationsIncome it
Therefore, they use two strategies: increasing the net profit per monitary unit of assets and increasing the relation between the bank's own capital and assets. Thus, the hypothesis is that, the greater the bank spread, the greater the bank profitability.
To measure the relation between the bank's economic and market conditions and profitability, the following macroeconomic variables were used: (Bourke, 1989; Molyneux and Thornton, 1992; Demirgüç-Kunt and Huizinga, 1999) indicates that the high interest rate is positively correlated with bank's higher profitability.
Besides, Demirgüç-Kunt and Huizinga (1999) highlight that this relationship is stronger in developing countries.
Credit Market (CREDMAR): this explanatory variable was calculated through the logarithm of total credits granted to the public and private sectors, deflated by the IPCA. The variable is another tested proxy for the bank market size. The hypothesis is that credit market growth positively affects bank profitability. 
Data Analysis
Simple Correspondence Analysis
Simple Correspondence Analysis (ANACOR) is a multivariate analysis technique applied when one intends to study the association between two qualitative variables. Initially, to use the technique, the quantitative variables were transformed into qualitative ones through quartile distribution. Thus, based on the perceptual map, one can discover whether profitability is associated with each of the explanatory variables. It is highlighted that ANACOR is an exploratory but not confirmatory technique, so that results are not predictive, i.e. cannot be extrapolated to other banks, or even to the same banks in other time intervals. Besides, the identified associations do not determine a causal relation between profitability and other variables, but merely appoint signs of mutual associations. SPSS® 17.0 software was used for multivariate analysis in this research.
Panel Data Analysis
In panel data analysis, the same cross-sectional unit is analyzed over time. In this study, as one is working with a considerable number of financial institutions during several semesters, the panel data technique is indicated. Econometric tests related to panel data analysis were performed in STATA® version 11.1. Fixed and random effect panel data models were tested. To decide between both models, the null hypothesis was tested that residues are not correlated with the explanatory variables, through the application of the Hausman test. In addition, for the three models tested, robust statistics were use for heteroscedasticity and serial correlation.
Research Restrictions
One of the disadvantages of using panel data analysis is the increased risk of incomplete samples or severe data collection problems. In this research, as different banks left the sample over time (due to sell-offs, mergers and acquisitions) and others emerged (through the entry of new foreign banks in the country), a nonbalanced panel was used. Regarding the proxies used for the selected variables, the restrictions refer to their limitations to reflect a certain theoretical construct.
EMPIRICAL RESULTS
Descriptive Analysis
Initially, descriptive statistics are presented for the dependent variable and explanatory variables, as shown in Table 1 . Next, correlation analyses were performed to check for a relation between the study variables, with a view to identifying possible signs of multicolinearity. Table 2 shows the correlation matrix of the research variables between 1995 and 2009. In general, no high correlation level (i.e. over 0.7) was found for the explanatory variables. The The sum of within and between squares was broken down, showing that, for most of the variables, the variation between companies is smaller than the variation over time (within). It still cannot be stated, however, that the between estimate will result in efficiency loss, as the proportion between each variable's within and between variances differs and the statistical significane of each in the models is yet unknown.
Simple Correspondence Analysis
Before applying the ANACOR technique, the chi-square test was performed.
This test was used to check for an association between profitability and each of the economic-financial variables. At a significance of 1%, there are signs leading to the rejection of the null hypothesis about independent variables, which permits the application of ANACOR. It is highlighted that symmetric normalization was used, in order to examine the differences and similarities among the variables.
Picture 1 displays the association between the bank profitability categories and economic-financial indicators, which indicates that:
(i) Banks with high profitability are associated with small size, high liquidity, medium/high operating expense, high operating efficiency, high credit risk, high leverage and high bank spread;
(ii) Banks with good profitability are associated with medium/large size, medium/high liquidity, medium/low operating expense, medium operating efficiency, medium/high credit risk, medium leverage and medium/high bank spread;
(iii) Banks with regular profitability are associated with large size, medium/low liquidity, low operating expense, medium operating efficiency, medium/low credit risk, low leverage and medium/low bank spread; and (iv) Banks with bad profitability are associated with small and medium banks, low liquidity, low operating expense and efficiency, low credit risk and bank spread.
Picture 1 -Percentage maps between profitability and economic-financial variables
Picture 2 -Percentage maps between profitability and macroeconomic variables
Regarding the association between bank institutions' profitability and macroeconomic variables, shown in Picture 2, it can be highlighted that:
(i) Periods when the SELIC interest rate is high, economic activity and currency supply range between low and medium, inflation is high and when the credit market is low are associated with excellent profitability;
(ii) Periods when the SELIC ranges between low and medium, industrial production is high, inflation ranges between medium and high, the currency supply is high and the credit market is low tend to show good bank profitability;
(iii) When the interest rate ranges between low and medium, general industrial production is medium/high, inflation is medium/low and the credit market is medium/low, profitability is concentrated in the regular level; and (iv) Periods when the SELIC rate ranges between medium and high, economic activity is low, inflation is low, the currency supply is medium/higher and the credit market is medium/low are associated with bad profitability. Obs.: *, ** and *** correspond to 10%, 5% and 1% significance levels, respectively. that is, the hypothesis that the estimated parameters jointly equal zero is rejected.
Analyis of Panel Data
Likewise, the models' explanatory power (R 2 ) ranges between 11% and 17%.
The liquidity level influences profitability in the full model only, with significance set at 10%. Besides, the signal of this variable is negative, as theoretically expected.
Hence, an inverse relation exists with ROA.
As for size, the coefficient showed statistical significance only in the model for (Oliveira, 2006) Regarding the credit risk variable, the coefficient is negative, with statistical significance for the first period and for the whole one. This result is in line with expectations, as bad credits (high risk and high probability of non-compliance) can reduce bank profitability.
For the three panel regression models, the coefficients of the operating expense, operating efficiency and leverage variables were statistically significant, with signals according to the theoretical proposal. It should be mentioned that the leverage coefficient showed both positive (first and last model) and negative signs (second model), which was also verified in other studies, showing that the relation can be ambiguous.
Besides, economic activity showed a positive relation with profitability, indicating that the increase in the country's production of goods and services provokes higher profitability rates, in accordance with the hypothesis that a growing economy demands more credit and financial intermediation services, enhancing the result of the banking sector as a whole. The coefficient of the inflation variable also showed a positive sign and statistical significance in the first and last model. In the first analysis period, the inflation level and volatility in Brazil are higher. Historically, and mainly in the initial phase of monetary stabilization that started in 1994 with the Real plan, banks apply a large part of their resources in public debt notes, many of which index in inflation rates (NTN-Bs) and floating interest rates, based on the Selic rate (LFTs). This effect seems to have lost effect in the second period, but tests for the total period capture this effect.
These results are in line with the study by Demirgüç-Kunt and Huizinga (1999), which used data from 80 countries and found a positive relation between profitability, GDP growth and inflation.
The Selic interest rate showed a positive relation with profitability, which was significant in the first and last model. The analysis for the inflation variable applies in this case, as the relation derives from the fact that Brazilian banks invest in federal public bonds and that the Government practices high interest rates, which made public bonds attractive and guaranteed good profitability to banks.
It is highlighted that, out of 12 variables under analysis, only those related to bank spread, currency supply and credit market did not statistically contribute to explain profitability in any of the three models. Finally, Chart 4 summarizes the results of panel estimations. (+) (-) (+) (+) Obs.: *, ** and *** correspond to 10%, 5% and 1% significance levels, respectively.
The first model, covering the period from 1995 to 2002, shows only two coefficients (for the currency supply and credit market variables) with signals different from theoretical expectations. The full model displays the largest number of significant coefficients (liquidity, credit risk, operating expense, operating efficiency, leverage, product, inflation and interest rate), whose signals were according to theory.
CONCLUDING REMARKS
The aim of this study was to verify the economic-financial and macroeconomic determinants of the Brazilian bank sector's profitability for the period from 1995 to 2009. The research sample included 252 banks.
The perceptual maps produced by ANACOR revealed the association between bank profitability categories and economic-financial indicators. To give an example, banks with high profitability are associated with small size, high liquidity, medium/high operating expense, high operating efficiency, high credit risk, high leverage and high bank spread.
Regarding the association between financial institutions' profitability and macroeconomic conditions, it is highlighted that, during periods when the Selic interest rate is high, economic activity and currency supply range between low and medium, inflation is high and the credit market is low, profitability tends to be excellent.
In the full model, covering the period from 1995 to 2009, panel data analysis results evicence that the economic-financial variables for liquidity, credit risk, operating expense, operating efficiency and leverage, and macroeconomic conditions related to economic activity, inflation and the SELIC interest rate are statistically significant to explain Brazilian bank profitability. This was the model with the largest number of significant coefficients, all with signs according to theoretical expectations.
In addition, out of 12 explanatory variables under analysis, only three (bank spread, currency supply and credit market) did not statistically contribute to explain profitability in the three test models. 
